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General experimental procedure

All reactions were performed under an argon atmosphere unless otherwise stated. Ethereal solvents and
CH,Cl, (anhydrous; Kanto Chemical Co., Inc.) were purified under argon by using an Organic Solvent Pure
Unit (Wako Pure Chemical Industries, Ltd.). DMF, CH;CN, Et;N, and i-Pr,NH were distilled prior to use
according to the standard protocols. For thin-layer chromatography (TLC) analysis, Merck pre-coated plates
(TLC silica gel 60 Fasq, Art 5715, 0.25 mm) were used. Silica-gel preparative thin-layer chromatography
(PTLC) was performed using plates prepared from Merck silica gel 60 PF,s4 (Art 7747). For flash column
chromatography, silica gel 60N (Spherical, neutral, 63—210 um) from Kanto Chemical was used. Melting
point (mp) determinations were performed using a Yanaco MP-500 instrument or a METTLER TOLEDO
MP 70 melting point system, and are uncorrected. 'H- and BC-NMR were measured on a Bruker Avance III
600 (600 MHz) spectrometer in the solvent indicated; Chemical shifts (8) are expressed in parts per million
(ppm) downfield from internal standard (tetramethylsilane, 0.00 ppm or 7.26 ppm for CDCl; and 2.04 ppm
for acetone-ds), and coupling constants (J) are reported as hertz (Hz). Splitting patterns are indicated as
follows: s = singlet, d = doublet, t = triplet, q = quartet, sept = septet, m = multiplet, br = broad. Infrared (IR)
spectra were recorded on a Thermo Fisher SCIENTIFIC NICOLET iS5 FTIR spectrometer. Attenuated total
reflectance Fourier-transform infrared (ATR-FTIR) spectra were recorded by usinga Thermo Fisher
SCIENTIFIC NICOLET iS5 FTIR spectrometer. High-resolution mass spectra (HRMS) were obtained with
a Bruker micrOTOF-QII (ESI or APCI). High performance liquid chromatography (HPLC) analyses were
performed by a LC-NetIl/ADC for controller, a PU-2086 Plus for HPLC pump, and a UV-2075 Plus for
UV/Vis detector. Photoreaction was performed using ASAHI SPECTRA Xenon Light Source MAX-303
(VIS). UV-VIS spectrum was recorded by using a JASCO V-650 spectrometer. X-ray crystallographic data
was recorded with a RIGAKU R-AXIS RAPID-II IP diffractometer.
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benzopyranone S2
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To a solution of S1 (2.60 mL, 21.6 mmol) and diethyl oxalate (7.8 mL, 58 mmol) in EtOH (320 mL) was added
NaOEt (7.6 g, 112 mmol) at room temperature. The reaction was refluxed for 2 h. After cooling to room
temperature, the mixture was concentrated in vacuo. The residue was diluted with water and quenched by adding
saturated aqueous NH4Cl at 0 °C. The mixture was extracted with CH,Cl, (x3). The combined organic extracts
were washed with brine, dried (Na;SOy4), and concentrated in vacuo. The residue was purified by column
chromatography (silica gel, hexane/EtOAc = 3/1) to afford benzopyranone S2 (4.38 g, 93%) as a yellow solid.

Spectroscopic data were identical with reported data.!"!
benzopyranone S2: R;0.38 (hexane/EtOAc = 3/1); 'H NMR (600 MHz, CDCl3) 6 1.42 (t, 3H, J=7.1 Hz), 4.47 (q,

2H,J=7.1 Hz), 7.13 (s, 1H), 7.46 (ddd, 1H, J = 8.0, 7.1, 1.1 Hz), 7.62 (dd, 1H, J = 8.7, 1.1 Hz), 7.75 (ddd, 1H, J
=8.7,7.1, 1.8 Hz), 8.21 (dd, 1H, J = 8.0, 1.8 Hz).

chromane S3
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A flask, thoroughly purged with argon, was charged with 10% Pd/C (1.17 g), to which was added a solution of
benzopyranone S2 (4.38 g, 20.1 mmol) in EtOH (120 mL) and AcOH (14 mL). The atmosphere was changed
from argon to H, (1 atm), and the mixture was vigorously stirred for 13 h at room temperature. After changing the
atmosphere from H, to argon, the mixture was filtered through a Celite® pad (rinsed with EtOAc) and
concentrated in vacuo. The residue was purified by column chromatography (silica gel, hexane/EtOAc = 5/1) to

afford chromane S3 (3.89 g, 94%) as a pale yellow oil. Spectroscopic data were identical with reported data.””

chromane S3: R;0.55 (hexane/EtOAc = 3/1); 'H NMR (600 MHz, CDCl3) 6 1.29 (t, 3H, J= 7.1 Hz), 2.14-2.22 (m,
1H), 2.22-2.33 (m, 1H), 2.70-2.80 (m, 1H), 2.80-2.90 (m, 1H), 4.26 (q, 2H, J= 7.1 Hz), 4.71 (dd, 1H, J = 7.6,
4.1 Hz), 6.87 (dd, 1H, J=17.8, 7.2 Hz), 6.93 (d, IH, J = 7.8 Hz), 7.03 (d, 1H, J= 7.2 Hz), 7.11 (dd, 1H, J = 7.8,
7.2 Hz).



aldehyde 4
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To a solution of S3 (1.10 g, 5.32 mmol) in toluene (8.0 mL) and CH,Cl, (2.0 mL) was added DIBAL-H (0.61 M
solution in hexane, 9.2 mL, 5.6 mmol) at —65 °C. After stiring for 4 h at —65 °C, the reaction was stopped by
adding MeOH (8.0 mL) at —65 °C and allowed to warm to room temperature. The mixture was filtered through a
Celite® pad (rinsed with CH,Cl,) and washed with brine, dried (Na,SO4), and concentrated in vacuo. The residue
was purified by column chromatography (silica gel, hexane/EtOAc = 2/1) to afford aldehyde 4 (852 mg, 99%) as

a pale yellow oil. Spectroscopic data were identical with reported data.”

aldehyde 4: R;0.43 (hexane/EtOAc = 3/1); '"H NMR (600 MHz, CDCl3) § 1.98-2.28 (m, 2H), 2.68-2.91 (m, 2H),
4.49 (ddd, 1H, J=8.7, 3.5, 0.7 Hz), 6.80-6.95 (m, 2H), 7.06-7.17 (m, 2H), 9.83 (s, 1H).

hydroxynaphthoquinone 5
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To a solution of 4 (335 mg, 2.07 mmol) in CH,Cl, (40 mL) was added lawsone (641 mg, 3.68 mmol), L-proline
(121 mg, 1.05 mmol) and Hantzsch ester (551 mg, 2.18 mmol) at room temperature. The reaction was refluxed for
10 h. After cooling to room temperature, the mixture was concentrated in vacuo. The residue was purified by
column chromatography (silica gel, hexane/EtOAc = 6/1) to afford hydroxynaphthoquinone 5 (500 mg, 76%) as

an orange solid.

hydroxynaphthoquinone 5 (racemic): Ry 0.28 (hexane/EtOAc = 3/1); mp 145-147°C; 'H NMR (600 MHz, CDCl»)
0 1.80-1.88 (m, 1H), 2.02-2.08 (m, 1H), 2.77-2.85 (m, 2H), 2.97 (dd, 1H, J = 13.2, 6.0 Hz), 3.13 (dd, 1H, J =
13.2, 7.2 Hz), 4.34-4.39 (m, 1H), 6.75 (d, 1H, J= 7.8 Hz), 6.81 (t, 1H, J= 7.2 Hz), 7.02 (d, 1H, J= 7.2 Hz), 7.05
(t, 1H, J=7.8 Hz), 7.55 (br-s, 1H, OH), 7.70 (dd, 1H, J=7.8, 7.2 Hz), 7.77 (dd, 1H, J= 7.8, 7.2 Hz), 8.11 (d, 1H,
J=17.2Hz),8.15 (d, 1H, J=7.2 Hz); °C NMR (150 MHz, CDCl3) & 24.4, 27.3,29.3, 74.4, 116.8, 120.13, 120.19,
121.8, 126.2, 126.9, 127.1, 129.4, 129.5, 132.8, 133.0, 135.0, 154.4, 154.5, 181.2, 184.5; IR (neat) 3343, 1669,
1634, 1592, 1587, 1494, 1458, 1340, 1273, 1229, 1073, 1048, 999, 725, 676 cm '; HRMS (ESI-TOF) calcd for
Ca0H 704 (IM+H]") m/z 321.1121, found m/z 321.1118.



naphthoquinone 6
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To a solution of 5 (238 mg, 0.742 mmol) in CH,Cl, (3.7 mL) was added i-Pr,NEt (260 pL, 1.48 mmol) and
MOMCI (90 pL, 1.2 mmol) at room temperature. After stirring for 40 min, the reaction was quenched by adding
saturated aqueous NaHCO; at 0 °C. The mixture was extracted with CH,Cl, (x3), and the combined organic
extracts were washed with brine, dried (Na,SO,), and concentrated in vacuo. The residue was purified by column

chromatography (silica gel, hexane/EtOAc = 5/1) to afford naphthoquinone 6 (253 mg, 93%) as a yellow oil.

naphthoquinone 6: R¢ 0.46 (hexane/EtOAc = 5/1); 'H NMR (600 MHz, acetone-dg) & 1.73-1.81 (m, 1H), 2.08—
2.13 (m, 1H), 2.73-2.82 (m, 2H), 3.00 (dd, 1H, J = 12.6, 7.2 Hz), 3.18 (dd, 1H, J = 12.6, 6.9 Hz), 3.54 (s, 3H),
4.33-4.38 (m, 1H), 5.51 (d, 1H, J=5.4 Hz), 5.54 (d, 1H, J= 5.4 Hz), 6.98 (d, 1H, J= 7.8 Hz), 6.75-6.79 (m, 1H),
6.99-7.04 (m, 2H), 7.82-7.87 (m, 2H), 8.05-8.08 (m, 2H); C NMR (150 MHz, acetone-ds) & 25.0, 28.1, 30.5,
57.8,75.4,99.6, 117.4, 120.8, 122.9, 126.8, 126.9, 127.8, 130.3, 132.2, 132.5, 132.9, 134.4, 135.0, 155.7, 157.9,
182.1, 185.7; IR (ATR) 3018, 2930, 2848, 1670, 1610, 1581, 1488, 1457, 1340, 1296, 1231, 1159, 1073, 950, 903,
756, 726, 667 cm '; HRMS (ESI-TOF) calcd for C»,H,OsNa ([M+Na]") m/z 387.1203, found m/z 387.1209.
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A flask, thoroughly purged with argon, was charged with 10% Pd/C (7.8 mg), to which was added a solution of
naphthoquinone 6 (61.4 mg, 0.168 mmol) in DMF (1.1 mL) at room temperature. The atmosphere was changed
from argon to H, (1 atm), and the mixture was vigorously stirred for 1 h at room temperature. After changing the
atmosphere from H, to argon, the mixture was added NaH (63% dispersion in oil, 25.7 mg, 0.674 mmol) and
(MeO),S0; (32 pL, 0.34 mmol). The atmosphere was changed from argon to H; (1 atm), and the mixture was
vigorously stirred for 9 h at room temperature. After changing the atmosphere from H, to argon, the mixture was
stopped by adding diethylamine (174 pL, 1.68 mmol) and water at 0 °C and filtered through a Celite” pad (rinsed
with EtOAc). The mixture was extracted with EtOAc (x3), and the combined organic extracts were washed with
saturated aqueous NH4CI, and brine, dried (MgSQOy,), and concentrated in vacuo. The residue was purified by
PTLC (silica gel, hexane/EtOAc = 4/1) to afford naphthalene 7 (60.3 mg, 91%) as a pale yellow oil. Racemic
mixture of 7 were separated by preparative HPLC on a chiral stationary phase [DAICEL CHIRALPAK® IF (2cem
¢ % 25 ¢cm), UV detection at 254 nm, hexane/i-PrOH = 99/1, flow rate 8.0 mL/min] to give (S)-7 (tz = 32.2 min)
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as a pale yellow oil and (R)-7 (tz = 38.2 min) as a pale yellow oil.

Enantiomeric purity of 7 was assessed by HPLC analysis on a chiral stationary phase [DAICEL CHIRALPAK®
IF (0.46 cm @ x 25 cm), UV detection at 254 nm, hexane/i-PrOH = 99/1, flow rate 1.0 mL/min, g =14.5 min for

(S)-isomer and 17.1 min for (R)-isomer.]
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naphthalene 7: R¢ 0.49 (hexane/EtOAc = 5/1); (S)-7, tr= 14.5 min, [(x]D20 +45 (¢ 0.92, CHCly); (R)-7, tr=17.1
min [o]p”’ —49 (¢ 1.0, CHCL;); 'H NMR (600 MHz, CDCl3) & 1.81-1.89 (m, 1H), 1.95-2.01 (m, 1H), 2.75-2.80
(m, 2H), 3.19 (dd, 1H, J = 13.2, 7.8 Hz), 3.43 (dd, 1H, J = 13.2, 6.0 Hz), 3.62 (s, 3H), 3.94 (s, 3H), 3.97 (s, 3H),
4.44-4.50 (m, 1H), 5.29 (d, 1H, J= 5.7 Hz), 5.33 (d, 1H, J= 5.7 Hz), 6.77 (d, 1H, J= 7.8 Hz), 6.81 (t, 1H, J= 7.2
Hz), 7.03 (d, 1H, J = 7.8 Hz), 7.06 (dd, 1H, J = 8.4, 7.2 Hz), 7.44-7.51 (m, 2H), 8.03 (d, 1H, J = 7.8 Hz), 8.09 (d,
1H, J = 7.8 Hz); "C NMR (150 MHz, CDCl3) & 24.8, 27.0, 31.3, 57.7, 61.0, 62.3, 75.7, 99.6, 116.7, 119.9, 121.7,
122.25, 122.34, 123.4, 125.1, 125.6, 126.0, 127.0, 128.5, 129.5, 143.2, 146.1, 151.3, 155.1; IR (ATR) 2935, 2844,
1582, 1488, 1457, 1361, 1358, 1238, 1160, 1070, 1040 cm '; HRMS (ESI-TOF) calcd for Co4Hy60sNa ([M+Na] ")
m/z 417.1673, found m/z 417.1674.
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To a solution of 7 (236 mg, 0.598 mmol) in CH,Cl, (3.0 mL) was added TFA (0.6 mL) at 0 °C. After stirring for
20 min, the reaction was quenched by adding saturated aqueous NaHCOj; at 0 °C. The mixture was extracted with
EtOAc (x3), and the combined organic extracts were washed with brine, dried (Na,SO,), and concentrated in
vacuo. The residue was purified by PTLC (silica gel, hexane/EtOAc = 2/1) to afford phenol 8 (192 mg, 92%) as a
pale yellow solid.

According to the same procedure, (R)-7 and (S)-7 were converted to (R)-8 and (5)-8, respectively.
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phenol 8: R;0.39 (hexane/EtOAc = 5/1); ()-8, [a]p>’ +21 (¢ 1.05, CHCLy); (R)-8, [a]p>’ 21 (c 0.99, CHCls); mp
110-111°C (racemic); 'H NMR (600 MHz, acetone-dg) & 1.74-1.83 (m, 1H), 1.97-2.03 (m, 1H), 2.75-2.79 (m,
2H), 3.18 (dd, 1H, J = 13.2, 7.8 Hz), 3.37 (dd, 1H, J = 13.2, 6.6 Hz), 3.88 (s, 3H), 3.96 (s, 3H), 4.45-4.51 (m, 1H),
6.71 (d, 1H, J = 7.8 Hz), 6.77 (t, 1H, J = 7.2 Hz), 7.00-7.04 (m, 2H), 7.36 (dd, 1H, J = 7.8, 7.2 Hz), 7.47 (dd, 1H,
J=17.8,72 Hz), 7.95 (d, 1H, J = 8.4 Hz), 8.01 (d, 1H, J = 8.4 Hz), 8.34 (s, IH, OH); °C NMR (150 MHz,
acetone-dg) & 25.3, 27.9, 31.6, 61.7, 62.7, 76.2, 117.3, 120.1, 120.7, 121.4, 123.1, 123.4, 123.9, 124.1, 126.9,
127.8, 128.9, 130.4, 137.7, 146.6, 152.6, 155.9; IR (neat) 3364, 2952, 1624, 1598, 1582, 1487, 1458, 1365, 1276,
1226, 1192, 1067, 1037, 969, 770, 735 cm'; HRMS (ESI-TOF) caled for CyHy304 ((M+H]Y) m/z 351.1591,
found m/z 351.1592.

naphthoquinone 9
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To a solution of naphthalene 8 (22.3 mg, 0.0636 mmol) in CH3CN (1.3 mL) and water (0.40 mL) was added

diacetoxyiodobenzene (24.6 mg, 0.0764 mmol) at room temperature. After stirring for 10 min, the reaction was
quenched by saturated aqueous NaHCOj; at 0 °C and poured into a mixed solvent of water and EtOAc. The
mixture was extracted with EtOAc (x3), and the combined organic extracts were washed with brine, dried
(MgS0y,), and concentrated in vacuo. The residue was purified by PTLC (silica gel, hexane/EtOAc = 3/2) to
afford naphthoquinone 9 (18.7 mg, 88%) as an orange solid.

According to the same procedure, (R)-8 and (S)-8 were converted to (R)-9 and (5)-9, respectively.

naphthoquinone 9: R; 0.40 (hexane/EtOAc = 3/1); (5)-9, [a]p>’ —127 (¢ 0.82, CHCLs); (R)-9, [a]p™" +114 (¢ 0.78,
CHCl3); mp 126-128 °C (racemic); 'H NMR (600 MHz, acetone-dg) 6 1.70-1.77 (m, 1H), 2.09-2.15 (m, 1H),
2.77-2.85 (m, 2H), 2.84 (dd, 1H, J = 13.2, 6.6 Hz), 3.02 (dd, 1H, J = 13.2, 7.2 Hz), 4.11 (s, 3H), 4.23-4.28 (m,
1H), 6.68 (d, 1H, J = 7.8 Hz), 6.75-6.79 (m, 1H), 7.01 (dd, 1H, J = 7.2, 6.6 Hz), 7.02 (d, 1H, J = 7.2 Hz), 7.60—
7.64 (m, 1H), 7.78-7.84 (m, 2H), 8.01 (d, 1H, J = 7.8 Hz); °*C NMR (150 MHz, acetone-ds) & 25.2, 28.2, 30.7,
62.6,75.1,117.3,120.8, 122.9, 126.2, 126.3, 127.8, 129.6, 130.4, 131.5, 131.6, 133.4, 136.2, 155.7, 167.9, 179.4,
182.2; IR (neat) 2943, 2838, 1692, 1652, 1608, 1582, 1488, 1455, 1349, 1273, 1230, 1219, 1116, 1088, 1061, 961,
885, 785, 759, 735, 705 cm '; UV-Vis (CH;CN) Ao nm (g) = 415 (1652), 331 (1512), 254 (21916); HRMS
(ESI-TOF) calcd for C;1H ;904 ([M+H]+) m/z 335.1278, found m/z 335.1271.



spiroacetal 10

Sfluorescent light irradiation

hv
(fluorescent light)
CH5CN
rt, 156 h

To a solution of naphthoquinone 9 (27.3 mg, 0.0816 mmol) in CH3CN (8.1 mL) was placed in a Pyrex® two
necked round bottomed flask, and degassed three times by purging with argon under sonication. The solution was
irradiated by visible light (Panasonic FHF32EX-D-H, 32W; distance from flask: ca. 1 m) for 156 h at room
temperature. The reaction was concentrated in vacuo. The residue was purified by column PTLC (silica gel,
hexane/EtOAc = 3/2) to afford spiroacetal 10 (14.7 mg, 55%) as a white solid, naphthoquinone 9 (2.5 mg, 9%) as

an orange solid, and trace amount of alcohol 11.

xenon lamp irradiation

OMe

hv
(Xe lamp)
CH5CN
rt, 20 min

To a solution of naphthoquinone 9 (19.1 mg, 0.0577 mmol) in CH3CN (5.8 mL) was placed in a pyrex® two
necked round bottomed flask, and degassed three times by purging with argon under sonication. The solution was
irradiated by visible light (asahi spectra 300 W xenon lamp, >380 nm) for 20 min at room temperature. The
reaction was concentrated in vacuo. The residue was purified by column chromatography (silica gel,
hexane/EtOAc = 6/1) to afford spiroacetal 10 (13.7 mg, 71%) as a white solid, alcohol 11 (2.3 mg, 12%) as a pale

yellow solid, and naphthoquinone 9 (1.5 mg, 8%) as an orange solid.

spiroacetal 10 (racemic): R; 0.48 (hexane/EtOAc = 3/1); mp 153 °C (decomp.); 'H NMR (600 MHz, acetone-dg) &
2.27 (td, 1H, J = 13.2, 5.4 Hz), 2.45 (ddd, 1H, J=13.2, 5.7, 2.1 Hz), 2.83-2.89 (m, 1H), 3.14-3.22 (m, 1H), 3.70
(s, 2H), 4.01 (s, 3H), 6.72 (d, 1H, J="7.8 Hz), 6.95 (t, 1H, J="7.2 Hz), 7.13 (dd, 1H,J=17.8, 7.2 Hz), 7.18 (d, 1H,
J=172Hz),733(dd, 1H,J="17.8, 7.2 Hz), 7.40 (dd, I1H, J= 8.4, 7.2 Hz), 8.02 (d, I1H, J= 8.4 Hz), 8.09 (d, IH, J
=7.8 Hz), 8.36 (s, 1H, OH); >C NMR (150 MHz, acetone-ds) & 22.4, 30.7, 41.3, 60.6, 110.6, 116.8, 117.7, 122.01,
122.02, 122.4, 122.8, 124.0, 125.1, 125.7, 127.7, 128.3, 130.1, 130.2, 142.0, 145.4, 153.4; IR (neat) 3380, 2924,
1650, 1642, 1585, 1492, 1433, 1379, 1310, 1206, 1175, 1093, 982, 955, 917, 832, 751, 636 cm '; HRMS
(ESI-TOF) calcd for C;1H ;904 ([M+H]+) m/z 335.1278, found m/z 335.1272.
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Key HMBC Correlations

H:53.70
OMe Hv_' H: 5227, 2.45

alcohol 11 (racemic): Ry 0.38 (hexane/EtOAc = 3/1); mp 149-151 °C; 'H NMR (600 MHz, acetone-dg) 6 1.45 (dt,
1H, J=13.8, 2.4 Hz), 1.85 (dt, 1H, J=13.8, 3.0 Hz), 2.29 (dd, 1H, J = 16.2, 3.0 Hz), 3.59 (dd, 1H, J=16.2, 8.4
Hz), 3.72 (s, 3H), 4.05-4.07 (m, 1H), 4.83 (brs, 1H, OH), 4.87 (dtd, 1H, J=9.6, 3.0, 2.4 Hz), 6.78 (d, |H, J="7.8
Hz), 6.83 (td, 1H, J= 7.2, 0.6 Hz), 7.16 (td, IH, J=7.2, 1.2 Hz), 7.22 (dd, 1H, J= 7.8, 0.6 Hz), 7.45 (td, 1H, J =
7.8, 0.6 Hz), 7.49 (d, 1H, J= 7.8 Hz), 7.67 (td, 1H, J = 7.8, 1.2 Hz), 7.90 (td, 1H, J = 7.8, 1.2 Hz); *C NMR (150
MHz, acetone-dg) 6 26.7, 28.6, 32.4, 61.0, 69.7, 75.6, 117.9, 120.0, 123.2, 123.6, 125.1, 128.3, 128.8, 129.3, 130.0,
134.8, 135.1, 135.5, 151.5, 153.5, 198.2; IR (neat) 3413, 2951, 2928, 2851, 1703, 1597, 1582, 1485, 1454, 1272,
1218, 1078, 1048, 1009, 958, 757, 718, 683 cm '; HRMS (ESI-TOF) calcd for C,H;s04Na ([M+Na]") m/z
357.1097, found m/z 357.1093.

Key HMBC Correlations
OMe isc. 5 756 Key NOE Correlation

13C: 5 198.2?0 _
H

'H:64.83" " 1H:54.05-4.07




Table S-1. Optimization of photoredox reaction of (S)-(—)-9.

Xe lamp

(300 W)

solvent o) ‘
(10 mM) ©

temp time
(S5)-(-)-9 R)-(-)-10
(>99% ee) (R)-()
entry solvent temp./°C time 10/ % % ee 11/% 9 (recovery)/ %
1 CH3;CN rt 20 min 69 53 18 7
2 toluene rt 20 min 10 12 5 16
3 THF rt 20 min 33 13 - 18
4 acetone rt 20 min 34 42 5 29
5 CH,Cl, rt 20 min 46 31 16 -
6 MeOH rt 20 min 64 77 10 7
7 EtOH rt 20 min 51 61 21
8 i-PrOH rt 20 min 44 45 11 10
9 MeOH 0 70 min 65 82 9 5
10 MeOH —40 2h 70 87 10 8
11 MeOH -78 3h 34 98 - 39
12 MeOH, CH3;CN —78 3h 68 98 - 13
(83/1)

Enantiomeric purity of (R)-10 was assessed by HPLC analysis on a chiral stationary phase [DAICEL
CHIRALPAK" IB (0.46 cm @ x 25 cm), UV detection at 254 nm, hexane/EtOAc= 85/15, flow rate 1.0 mL/min, #g
= 8.9 min for (R)-isomer, and 10.1 min for (S)-isomer]

Each HPLC analyses in Table S-1 are shown as follows. Some chromatograms contain a few impurities due to

lability of 10.

Recemic material of spiroacetal 10

100000 -

50000 -

o Ul

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0
Retention Time [min]

Intensity [pV]

entry 1 (CH3CN, rt, 53% ee)
To a solution of naphthoquinone (5)-9 (18.8 mg, 0.0562 mmol) in CH3CN (5.6 mL) was placed in a Pyrex® two

necked round bottomed flask, and degassed three times by purging with argon under sonication. The solution was
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irradiated by visible light (asahi spectra 300 W xenon lamp, >380 nm) for 20 min at room temperature. The

reaction was concentrated in vacuo. The residue was purified by column chromatography (silica gel,

hexane/EtOAc = 6/1) to afford spiroacetal (R)-10 (12.9 mg, 69%, 53% ee) as a white solid, alcohol 11 (3.4 mg,

18%) as a pale yellow solid, and naphthoquinone (S)-9 (1.3 mg, 7%) as an orange solid.

80000 -
g 40000
5 Y
20000 - m
B ne_J\,
0.0 2:0 4:0 6:0 8:0 16.0 1i.o 14.0 )
Retention Time [min]
tR/min peak area | peak area%
(R-10 8.983 1152907 76.299
(8)-10 10.042 358132 23.701

entry 2 (toluene, rt, 12% ee)

According to the synthesis of (R)-10, 1,2-quinone (5)-9 (6.4 mg, 0.019 mmol) in tolulene (1.9 mL) was irradiated

for 20 min at room temperature and resulted crude material was purified by PTLC (silica gel, hexane/EtOAc =

2/1) to afford (R)-10 (0.6 mg, 10%, 12% ee) as a while solid, 11 (0.3 mg, 5%) as a pale yellow solid, and (S)-9

(1.0 mg, 16%) as a orange solid.

v
Y
z
5 10000 -
o Tt~ tanna i) L
0.0 2.0 4.0 Ret:r.‘?:ion Times.[omin] 10.0 12.0 14.0

tR/min peak area | peak area%
(R-10 9.225 344540 55.922
(8)-10 10.367 271567 44078

entry 3 (THF, rt, 13% ee)

According to the synthesis of (R)-10, 1,2-quinone (S)-9 (6.0 mg, 0.018 mmol) in THF (1.8 mL) was irradiated for
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20 min at room temperature and resulted crude material was purified by PTLC (silica gel, hexane/EtOAc = 3/2) to

afford (R)-10 (2.0 mg, 33%, 13% ee) as a while solid and (5)-9 (1.1 mg, 18%) as a orange solid.

30000 -
= '
o J— M
o L A
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
Retention Time [min]
tR/min peak area | peak area%
(R-10 8.883 158157 56.667
(S)-10 9.992 120944 43.333

entry 4 (acetone, rt, 42% ee)

According to the synthesis of (R)-10, 1,2-quinone (5)-9 (6.1 mg, 0.018 mmol) in acetone (1.8 mL) was irradiated

for 20 min at room temperature and resulted crude material was purified by PTLC (silica gel, hexane/EtOAc =

3/2) to afford (R)-10 (2.1 mg, 34%, 42% ee) as a while solid, 11 (0.3 mg, 5%) as a pale yellow solid, and (5)-9

(1.8 mg, 29%) as a orange solid.

Y
40000
z
é 20000 - +
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
Retention Time [min]
tR/min peak area | peak area%
(R-10 8.867 709241 71.204
(S)-10 9.967 286832 28.796

entry 5 (CH,Cly, 1t, 31% ee)

According to the synthesis of (R)-10, 1,2-quinone (5)-9 (6.3 mg, 0.019 mmol) in CH,Cl, (1.9 mL) was irradiated

for 20 min at room temperature and resulted crude material was purified by PTLC (silica gel, hexane/EtOAc =
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3/2) to afford (R)-10 (2.9 mg, 46%, 31% ee) as a while solid and 11 (1.0 mg, 16%) as a pale yellow solid.

Y
30000 -
g 20000 +
a 10000 -
o |
0.0 2.0 4.0 Ret:;‘(t)ion Times.[omin] 10.0 12.0 14.0

tR/min peak area | peak area%

(R-10 8.858 455817 65.274

(8)-10 9.942 242498 34.726

entry 6 (MeOH, rt, 77% ee)

According to the synthesis of (R)-10, 1,2-quinone (5)-9 (5.8 mg, 0.017 mmol) in MeOH (1.7 mL) was irradiated

for 20 min at room temperature and resulted crude material was purified by column chromatography (silica gel,

hexane/EtOAc = 6/1) to afford (R)-10 (3.7 mg, 64%, 77% ee) as a while solid, 11 (0.6 mg, 10%) as a pale yellow

solid, and (S)-9 (0.4 mg, 7%) as a orange solid.

\
300000 -
g 200000 -
\
o S - P
0.0 2.0 4.0 ReteGI.‘gion Times.[omin] 10.0 12.0 14.0
tR/min peak area | peak area%
(R-10 8.783 5609841 88.437
(S)-10 9.950 733450 11.563

entry 7 (EtOH, rt, 61% ee)

According to the synthesis of (R)-10, 1,2-quinone (S)-9 (14.9 mg, 0.0446 mmol) in EtOH (4.5 mL) was irradiated

for 20 min at room temperature and resulted crude material was purified by column chromatography (silica gel,

hexane/EtOAc = 6/1) to afford (R)-10 (7.6 mg, 51%, 61% ee) as a while solid, 11 (3.1 mg, 21%) as a pale yellow

solid, and (S)-9 (1.0 mg, 7%) as a orange solid.
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40000

z

g 20000 - +
Y
o .
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0

Retention Time [min]
tR/min peak area | peak area%
(R-10 8.750 296476 80.565
(S)-10 9.817 71519 19.435

entry 8 (i-PrOH, rt, 45% ee)

According to the synthesis of (R)-10, 1,2-quinone (S5)-9 (14.8 mg, 0.0443 mmol) in i-PrOH (4.4 mL) was

irradiated for 20 min at room temperature and resulted crude material was purified by column chromatography

(silica gel, hexane/EtOAc = 6/1) to afford (R)-10 (6.5 mg, 44%, 45% ee) as a while solid, 11 (1.6 mg, 11%) as a

pale yellow solid, and (5)-9 (1.5 mg, 10%) as a orange solid.

60000 +
g 40000
20000 - +
o L A—/\/
0.0 2.0 4.0 ReteGI.‘gion Times.[omin] 10.0 12.0 14.0
tR/min peak area | peak area%
(R-10 8.667 1072964 72.564
(8)-10 9.742 405680 27.436

entry 9 (MeOH, 0 °C, 82% ee)

According to the synthesis of (R)-10, 1,2-quinone (S5)-9 (17.3 mg, 0.0517 mmol) in MeOH (5.2 mL) was

irradiated for 70 min at 0 °C and resulted crude material was purified by column chromatography (silica gel,

hexane/EtOAc = 6/1) to afford (R)-10 (11.2 mg, 65%, 82% ee) as a while solid, 11 (1.6 mg, 9%) as a pale yellow

solid, and (S)-9 (0.9 mg, 5%) as a orange solid.
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Intensity [pV]

200000 -

Y
o k -
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
Retention Time [min]
tR/min peak area | peak area%
(R-10 8.642 6694151 90.844
(S)-10 9.842 674676 9.156

entry 10 (MeOH, —40 °C, 87% ee)

According to the synthesis of (R)-10, 1,2-quinone (S)-9 (15.6 mg, 0.0467 mmol) in MeOH (4.7 mL) was

irradiated for 2 h at —40 °C and resulted crude material was purified by column chromatography (silica gel,

hexane/EtOAc = 6/1) to afford (R)-10 (10.9 mg, 70%, 87% ee) as a while solid, 11 (1.6 mg, 10%) as a pale yellow

solid, and (S)-9 (1.2 mg, 8%) as a orange solid.

10.0

Y
400000 -
300000 -
100000 -
0.0 2.0 4.0 6.0 8.0

Retention Time [min]

tR/min peak area | peak area%

(R-10 8.575 7604086 93.608

(8)-10 9.742 519264 6.392

entry 11 (MeOH, —78 °C, 98% ee)

12.0 14.0

According to the synthesis of (R)-10, 1,2-quinone (S5)-9 (12.4 mg, 0.0371 mmol) in MeOH (3.7 mL) was

irradiated for 3 h at —78 °C and resulted crude material was purified by column chromatography (silica gel,

hexane/EtOAc = 6/1) to afford (R)-10 (4.2 mg, 34%, 98% ee) as a while solid and (5)-9 (3.6 mg, 29%) as a orange

solid.
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\\ Y
Yo
o +—"" T
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
Retention Time [min]
tR/min peak area | peak area%
(R-10 9.075 3198076 99.141
(S)-10 10.267 27696 0.859
entry 12 (MeOH/CH;CN = 3/1, —78 °C, 98% ee)
OMe
hv
CH4CN, MeOH
-78°C,3h
68%
(S)-9 (>99% ee) (98% ee) (R)-10

According to the synthesis of (R)-10, 1,2-quinone (5)-9 (12.6 mg, 0.0377 mmol) in CH;CN (0.94 mL) and MeOH
(2.8 mL) was irradiated for 3 h at —78 °C and resulted crude material was purified by column chromatography

(silica gel, hexane/EtOAc = 6/1) to afford (R)-10 (8.6 mg, 68%, 98% ee) as a while solid and (S5)-9 (1.7 mg, 13%)

as an orange solid.

spiroacetal (R)-10 (98% ee): mp 153 °C (decomp.); [a]p>" —159 (¢ 0.210, CHCI3).

400000 -

Intensity [pV]

200000

| N L i3 J

0.0 2.0 4o oo  So 1o 12.0 14.0
tR/min peak area | peak area%
(R-10 8.742 7002934 99.163
(S)-10 9.975 59120 0.837
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For the determination of absolute stereochemistry

carboxylic acid 12

(0]
EtO NaOH HO
@ THF, H,0 o
rt, 1 h
S3 quant. 12

To a solution of S-3 (1.35 g, 6.55 mmol) in H,O (24 mL) and THF (6.0 mL) was added NaOH (10.5 g, 26.3
mmol) at room temperature. After stiring for 1 h, the reaction was washed with Et,O (x3). The aqueous layer was
acidified by adding aqueous 1 M HCI at 0 °C. The mixture was extracted with ~-BuOMe (x3), and the combined
organic extracts were washed with brine, dried (MgS0O,), and concentrated in vacuo. This crude material was used

for the next experiment without further purification. Spectroscopic data were identical with reported data.””

carboxylic acid 12: 'H NMR (600 MHz, CDCls) & 2.13-2.21 (m, 1H), 2.35-2.43 (m, 1H), 2.77-2.86 (m, 1H),
2.86-2.94 (m, 1H), 4.74 (dd, 1H, J = 8.6, 3.4 Hz), 6.92 (t, 1H, J = 7.4 Hz), 6.93 (d, 1H, J = 8.2 Hz), 7.07 (d, 1H, J

— 7.4 Hz), 7.17 (t, 1H, J = 8.2 Hz), 10.6 (brs, 1H).

carboxylic acid (R)-12

Ph. NH,
o} Et t-BuOMe o
HO o NH3 J\% _6MHClag. o)%
o CH3CN " tBuOMe @)
t-BuOMe rt, 10 min
12 r,6h 48% 68% (R)-12

To a solution of 12 (97.4 mg, 0.547 mmol) in CH3;CN (490 pL) and #BuOMe (420 plL) was added
(R)-(-)-1-phenylpropylamine (50 pL, 0.0348 mmol) in ~BuOMe (80 uL) dropwise at room temperature. The
reaction mixture was seeded with white precipitate. After stiring for 0.5 h, the reaction was diluted with ~-BuOMe
(400 pL) and the mixture was further stirred for 5.5 h. The mixture was filtered and the filter cake was rinsed with
t-BuOMe to afford (R)-S-4 (80.3 mg, 48%) as a white solid. This crude material was used for the next experiment
without further purification. To a solution of the crude material, including (R)-S-4 (80.3 mg, 0.263 mmol), in
t-BuOMe (1.1 mL) was added aqueous 6 M HCI (0.930 mL) at room temperature. After stiring for 10 min, the
mixture was extracted with +-BuOMe (x3), and the combined organic extracts were dried (MgSO,), and
concentrated in vacuo to afford the caboxylic acid (R)-12 (32.5 mg, 68%, 33% from caboxylic acid 12).

Spectroscopic data were identical with reported data.l”!

caboxylic acid (R)-12: [a]p" 4.1 (c 0.67, MeOH), lit. [o]p"" 6.3 (c 1.05, MeOH).
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methyl ester (R)-S-5

0 0
HO™ Y, TMSCH,N,  MeO” Y
o CH,Cl,, MeOH o
rt, 1 h
81%
(R)-12 (R)-S-5

To a solution of (R)-12 (30.1 mg, 0.169 mmol) in CH,Cl, (400 pL) and MeOH (40 plL) was added
trimethylsilyldiazomethane (0.60 M solution in hexane, 340 pL, 0.203 mmol) at room temperature.  The
reaction was concentrated in vacuo. The residue was purified by PTLC (silica gel, hexane/EtOAc = 3/1) to afford

methyl ester (R)-S-5 (25.8 mg, 81%) as a colorless oil. Spectroscopic data were identical with reported data.™

methyl ester (R)-S-5: R; 0.49 (hexane/EtOAc = 4/1); [a]p>": —4.9 (¢ = 2.0, CHCL), lit. [a]p>* —6.9, (c 3.0, CHCL);
'"H NMR (600 MHz, CDCl3) § 2.15-2.23 (m, 1H), 2.25-2.32 (m, 1H), 2.72-2.80 (m, 1H), 2.81-2.89 (m, 1H), 3.80
(s, 3H), 4.74 (dd, 1H, J=7.7, 3.5 Hz), 6.87 (td, 1H, J= 7.4, 1.1 Hz), 6.93 (dd, 1H, J = 8.2, 0.8 Hz), 7.03 (d, 1H, J
=7.4Hz),7.12 (t, 1H, J = 8.2 Hz).

aldehyde (R)-4

O O
MeO A DIBAL-H H )
O toluene, CH,Cl, o
-65°C,4h
(R)-S-5 93% (R)-4

To a solution of (R)-S-5 (25.8 mg, 0.125 mmol) in toluene (200 puL) and CH,Cl, (50 pL) was added DIBAL-H
(0.61 M solution in hexane, 220 pL, 0.131 mmol) at —65 °C. After stiring for 4 h at —65 °C, the reaction was
stopped by adding MeOH (100 pL) at —65 °C and allowed to warm to room temperature. The mixture was filtered
through a Celite” pad (rinsed with CH,Cl,) and washed with brine, dried (Na,SO,), and concentrated in vacuo.
The residue was purified by column chromatography (silica gel, hexane/EtOAc = 2/1) to afford aldehyde (R)-4

(18.8 mg, 93%) as a pale yellow oil. Spectroscopic data were identical with reported data.”!
aldehyde (R)-4: [a]p™’: =79 (c = 0.56, CHCL).

hydroxynaphthoquinone (R)-5

L-proline

H " Hantzsch ester .
" o CH,Cl, 0
OH reflux, 10 h OH
0] 0]

lawsone (R)-4 76% (R)-5

To a solution of (R)-4 (18.8 mg, 0.116 mmol) in CH,Cl, (2 mL) was added lawsone (36.3 mg, 0.209 mmol),
S-18



L-proline (6.7 mg, 0.058 mmol) and Hantzsch ester (29.4 mg, 0.116 mmol) at room temperature. After refluxed
for 10 h, the mixture was concentrated in vacuo. The residue was purified by column chromatography (silica gel,

hexane/EtOAc = 6/1) to afford hydroxynaphthoquinone (R)-5 (29.1 mg, 78%) as an orange solid.

hydroxynaphthoquinone (R)-5: [a]p>": =73 (¢ = 0.60, CHCL).

naphthoquinone (R)-6

0
MOMCI
O‘ - i-Pr,NEt -
O CH,CI O
OH + 46 i OMOM
0 O Ao min 0

(R)5 95% (R)6

To a solution of (R)-5 (16.0 mg, 0.0500 mmol) in CH,Cl, (250 puL) was added i-Pr,NEt (18 pL, 0.10 mmol) and
MOMCI (6.0 pL, 0.080 mmol) at room temperature. After stirring for 40 min, the reaction was quenched by
adding saturated aqueous NaHCOj; at 0 °C. The mixture was extracted with CH,Cl, (x3), and the combined
organic extracts were washed with brine, dried (Na,SOy), and concentrated in vacuo. The residue was purified by
column chromatography (silica gel, hexane/EtOAc = 5/1) to afford naphthoquinone (R)-6 (16.6 mg, 91%) as a

yellow oil.
naphthoquinone (R)-6: [a]p>": —49 (¢ = 0.49, CHCl,).

naphthalene (R)-7

0
H,, Pd/C
O‘ o DMF, rt, 1 h
& then
OMOM ‘ (Me0),S0,
o NaH, rt, 9 h

(R)-6 91% (R)-7

A flask, thoroughly purged with argon, was charged with 10% Pd/C (1.5 mg), to which was added a solution of
naphthoquinone (R)-6 (14.7 mg, 0.0403 mmol) in DMF (200 pL) at room temperature. The atmosphere was
changed from argon to H, (1 atm), and the mixture was vigorously stirred for 1 h at room temperature. After
changing the atmosphere from H, to argon, the mixture was added NaH (63% dispersion in oil, 6.1 mg, 0.161
mmol) and (MeO),SO; (8.0 pL, 0.084 mmol). The atmosphere was changed from argon to H, (1 atm), and the
mixture was vigorously stirred for 9 h at room temperature. After changing the atmosphere from H; to argon, the
mixture was stopped by adding diethylamine (42 pL, 0.40 mmol) and water at 0 °C and filtered through a Celite®
pad (rinsed with EtOAc). The mixture was extracted with EtOAc (x3), and the combined organic extracts were
washed with saturated aqueous NH4CIl, and brine, dried (MgSQ,), and concentrated in vacuo. The residue was
purified by PTLC (silica gel, hexane/EtOAc = 4/1) to afford naphthalene (R)-7 (14.4 mg, 91%, 78% ee) as a pale
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yellow oil.
Enantiomeric purity of (R)-7 was also assessed by HPLC analysis on a chiral stationary phase [DAICEL
CHIRALPAK® IF (0.46 cm ¢ x 25 cm), UV detection at 254 nm, hexane/i-PrOH= 99/1, flow rate 1.0 mL/min, #g

=14.4 min for (S)-isomer, and 16.6 min for (R)-isomer]

'
\
° SN - ] L#J -
0.0 5.0 10.0 15.0 20.0
Retention Time [min]
tR/min peak area | peak area%
(8)-17 14.383 492693 10.978
(R)-17 16.592 3995147 89.022

ester (R)-14

(=)-camphanic acid

EDCI, DMAP
CH,Cl,
rt, 10 min
_ . 59%
(R)-10 (98% ee) (d.r=99:1) 0] "
@)

To a solution of spiroacetal (R)-10 (7.5 mg, 0.022 mmol) in CH3;CN (0.70 mL) was added DMAP (1.4 mg, 0.0068
mmol), (—)-camphanic acid (13.0 mg, 0.0656 mmol) and EDCI (9.5 mg, 0.050 mmol) at room temperature. After
stirring for 10 min, the reaction was quenched by adding saturated aqueous NH4Cl and poured into mixed solvent
of water and CH,Cl,, The mixture was extracted with CH,Cl, (%3), and the combined organic extracts were
washed with brine, dried (MgSQO,), and concentrated in vacuo. The residue was purified by PTLC (silica gel,
hexane/acetone = 2/1) to afford ester 14 (6.8 mg, 59%, d.r. = 99:1) as a white solid. Recrystallization from

hexane/EtOAc (3/1) afforded ester 14 as white needles.

ester 14: Ry 0.43 (hexane/EtOAc = 3/1); mp 188—189 °C (hexane/EtOAc); [a]p™": —18 (¢ = 0.22, CHCl;); 'H NMR
(600 MHz, CDCl3) 5 0.67 (s, 3H), 1.05 (s, 3H), 1.09 (s, 3H), 1.71 (ddd, 1H, J = 13.2, 9.0, 4.2 Hz), 1.93 (ddd, 1H,
J=13.2,10.8, 4.8 Hz), 2.15 (ddd, 1H, J = 13.2, 9.0, 4.2 Hz), 2.29 (ddd, 1H, J = 13.2, 13.2, 6.0 Hz), 2.43 (ddd, 1H,
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J=12.0, 6.6, 2.7 Hz), 2.53 (ddd, 1H, J = 13.2, 10.8, 4.2 Hz), 2.87 (dd, 1H, J = 16.8, 6.0 Hz), 3.18 (ddd, 1H, J =
16.8, 13.2, 6.0 Hz), 3.61 (d, 1H, J = 16.8 Hz), 3.81 (d, 1H, J = 16.8 Hz), 4.10 (s, 3H), 6.77 (d, 1H, J = 7.8 Hz),
6.91 (dd, 1H,J=17.8,7.2 Hz), 7.08 (d, 1H, J= 7.2 Hz), 7.09 (dd, 1H, J=7.8, 7.2 Hz), 7.31 (dd, 1H, J="7.8, 7.2
Hz), 7.46 (dd, 1H, J = 7.8, 7.2 Hz), 7.69 (d, 1H, J = 8.4 Hz), 8.12 (d, 1H, J = 8.4 Hz); °C NMR (150 MHz,
CDCly) & 9.8, 16.0, 16.6, 21.9, 29.0, 30.2, 30.5, 40.8, 54.5, 54.8, 60.0, 91.3, 110.3, 114.2, 117.4, 119.8, 120.9,
121.6, 121.8, 122.3, 123.8, 124.1, 127.0, 127.6, 128.4, 128.9, 146.9, 150.1, 152.0, 164.8, 178.1; IR (neat) 2970,
2931, 1778, 1656, 1585, 1490, 1435, 1364, 1304, 1255, 1223, 1176, 1092, 1058, 1042, 982, 949, 914, 828, 755
cm '; HRMS (ESI-TOF) calcd for C3,H3,07 ([M+H]") m/z 515.2064, found m/z 515.2081.

Diastereomeric purity of (R)-14 was assessed by HPLC analysis on a chiral stationary phase [DAICEL
CHIRALPAK" IF (0.46 cm ¢ x 25 cm), UV detection at 254 nm, hexane/i-PrOH = 55/45, flow rate 1.0 mL/min,

tr =10.7 min for (S)-isomer, and 16.7 min for (R)-isomer]

HPLC analysis of 14 before recrystallization

60000
g 40000 -
=
o | AN . J .
0.0 2.0 4.0 6.0 Res;::ntio:o-l:?me I::l.rrz‘.ilr)‘] 14.0 16.0 18.0 20.0
tR/min | peak area | peak area%
*diastereomer 10.742 28857 1.080
14 16.708 2643541 98.920

*The retention time for the diastereomer of 14 was confirmed by comparison with the chromatogram obtained

from esterification of (R)-10, which has low enantiomeric purity.
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HPLC analysis of the crystal employed for X-ray diffraction analysis

60000 -
— 40000 -
=
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=
F]
=
=
=1
- 20000
o J
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0

Retention Time [min]

Crystallographic data: C3;H3007 (ester 14) + 0.285 C¢Hy4 (hexane), Formula Weight = 539.11, 0.187x0.059x0.049
mm, hexagonal, space group P 6,,Z=6,Z’ =1, T=93 K, a =19.2800(3), b = 19.2800(3), c = 12.8484(2) A, V =
4136.12(14) A®, M(CuKa) = 1.54186, p = 0.739 mm ', Intensity data were collected on RIGAKU R-AXIS
RAPID-II IP area detector system. The structure was solved by direct methods and refined by the full-matrix
least-squares on F~ (SHELXL-2016). A total of 48965 reflections were measured and 4914 were independent.
Final R1 = 0.0370, wR2 = 0.0955 (4338 refs, I > 2s (I)), and GOF = 1.035 (for all data, R1 = 0.0441, wR2 =
0.1004). Flack Parameter = —0.02(5).

X-ray structure of 14 (solvent and disordered atoms are omitted for clarity)
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"H NMR (600 MHz, CDCls)
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I\lH\-N \ \\%’%’ M W Current Data Parameters
NAME fwl-271
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151120
Time 23.49
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7262976 sec
RG 31.94
DW 41.600 usec
DE 10.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l =======:
SFO1 600.1337060 MHz
NUC1 1H
Pl 12.00 usec
PLW1 23.00000000 w
F2 - Processing parameters
SI 65536
SF 600.1300168 MHz
WDW EM
SSB 0

/ LB 0.30 Hz

GB 0
PC 1.00

\ \
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
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3C NMR (150 MHz, CDCls)
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| | v ‘\\N\///// \ 1 l Current Data Parameters
NAME fwl-271
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151121
Time 4.44
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 2048
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 175.56
DW 13.867 usec
DE 18.00 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l == ==
SFO1 150.9178981 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 == ==
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 70.00 usec
PLW2 26.00000000 W
PLW12 0.76407999 W
PLW13 0.37439999 W
F2 - Processing parameters
SI 32768
SF 150.9028130 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

O
. JL n OH
(0]
T T T T T T T T T 5

T T \ \ T \ \ \ T \ \ T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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'"H NMR (600 MHz, acetone-ds)

8.0764
8.0730
8.0667
8.0640
8.0614
8.0551
8.0516
7.8648
7.8556
7.8525
7.8499
7.8453
7.8405
7.8380
7.8350
7.8257
7.0276
7.0151
7.0022
6.7865
6.7847
6.7741
6.7724
6.7620
6.7601

6.6706
5.5469
5.5376
5.5142
5.5049
4.3631
4.3591
4.3548
4.3516
4.3472
4.3432
3.5417
3.1937
3.1824
3.1730
3.1616
3.0159
3.0041
2.9951
2.9833
2.8062
2.8010
2.7948
2.7903
2.7821
2.1224
2.1182
2.1145
2.1101
2.1061
2.1037
2.0997
2.0964
2.0945
2.0927
2.0909
2.0871
2.0835
1.7896
1.7863
1.7792
1.7738
1.7707
1.7675
1.7633
1.7583
1.7515

EEEE——— e e 1 W\N&Wﬂ

8.5

R

0.5

T 1
0.0 ppm

Current Data Parameters

NAME
EXPNO
PROCNO

fwl-419
10
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

20160224
19.57
spect

5 mm CPPBBO BB
zg30
65536
Acetone
16
2
12019.230 Hz
0.183399 Hz
2.7262976 sec
31.94
41.600 usec
10.00 usec
300.0 K
1.00000000 sec
1

CHANNEL f1l =======
600.1337060 MHz

1H
12.00 usec

23.00000000 w

F2 - Processing parameters

ST
SF
WDW
SSB
LB
GB
PC

65536
600.1300125 MHz
EM
0
0.30 Hz
0
1.00

OMOM
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3C NMR (150 MHz, acetone-ds)
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Current Data Parameters

NAME fwl-419
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160225
Time 0.54
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
TD 65536
SOLVENT Acetone
NS 1024
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 175.56
DW 13.867 usec
DE 18.00 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l == =
SFO1 150.9178981 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 == =
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 70.00 usec
PLW2 26.00000000 W
PLW12 0.76407999 W
PLW13 0.37439999 W
F2 - Processing parameters
SI 32768
SF 150.9026724 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

o}

(@)
OMOM
6
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'"H NMR (600 MHz, CDCls)
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B T S S S R U PP T R e T T T T e T s T TR ST U U g S g R S O
NAME fwl-1326
EXPNO 30
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180108
Time 15.53
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7262976 sec
RG 17.5
DW 41.600 usec
DE 10.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l =======:
SFO1 600.1337060 MHz
NUC1 1H
Pl 12.00 usec
PLW1 23.00000000 w
F2 - Processing parameters
SI 65536
SF 600.1300210 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

| | | ove

|

OMe

1 el

\ \
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 . 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
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3C NMR (150 MHz, CDCls)
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Current Data Parameters

NAME fwl-1326
EXPNO 31
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180108
Time 19.19
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 4096
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 175.56
DW 13.867 usec
DE 18.00 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l == ==
SFO1 150.9178981 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 == ==
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 70.00 usec
PLW2 14.00000000 W
PLW12 0.64286000 W
PLW13 0.32335001 W
F2 - Processing parameters
SI 32768
SF 150.9028106 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
OMe
o
OMOM
OMe
7
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'"H NMR (600 MHz, acetone-ds)

8.3375
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Current Data Parameters

NAME
EXPNO
PROCNO

fwl-295
10
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

20151211
3.16
spect
5 mm CPPBBO BB
zg30
65536
Acetone
16
2
12019.230 Hz
0.183399 Hz
2.7262976 sec
31.94
41.600 usec
10.00 usec
300.0 K
1.00000000 sec
1

CHANNEL f1l =======
600.1337060 MHz

1H
12.00 usec

23.00000000 w

F2 - Processing parameters

ST
SF
WDW
SSB
LB
GB
PC

65536
600.1300126 MHz
EM
0.30 Hz

1.00

OMe

@)
OH
OMe
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3C NMR (150 MHz, acetone-ds)
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Current Data Parameters

NAME fwl-295
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters

Date_ 20151211
Time 4.59
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
TD 65536
SOLVENT Acetone
NS 2048
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 175.56
DW 13.867 usec
DE 18.00 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l == =
SFO1 150.9178981 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 == =
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 70.00 usec
PLW2 26.00000000 W
PLW12 0.76407999 W
PLW13 0.37439999 W
F2 - Processing parameters
SI 32768
SF 150.9026709 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

OMe

o
OH
OMe
8
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'"H NMR (600 MHz, acetone-ds)
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Current Data Parameters

NAME fwl-308

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20151219

Time 19.39

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG 2930

TD 65536

SOLVENT Acetone

NS 16

DS 2

SWH 12019.230 Hz

FIDRES 0.183399 Hz

AQ 2.7262976 sec

RG 31.94

DW 41.600 usec

DE 10.00 usec

TE 300.0 K

D1 1.00000000 sec

TDO 1

======== CHANNEL f1l =======:

SFO1 600.1337060 MHz

NUC1 1H

Pl 12.00 usec

PLW1 23.00000000 w

F2 - Processing parameters

ST 65536

SF 600.1300124 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
OMe

T T 1
2.5 2.0 1.5 1.0 0.5 0.0 ppm
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3C NMR (150 MHz, acetone-ds)
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Current Data Parameters

NAME fwl-308
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151219
Time 20.06
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
TD 65536
SOLVENT Acetone
NS 512
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 175.56
DW 13.867 usec
DE 18.00 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l == =
SFO1 150.9178981 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 == =
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 70.00 usec
PLW2 26.00000000 W
PLW12 0.76407999 W
PLW13 0.37439999 W
F2 - Processing parameters
SI 32768
SF 150.9026740 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
OMe
(@)
6}
O
9
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'"H NMR (600 MHz, acetone-ds)
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6.9346
6.7314
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S e

4.0123
3.6990
3.2106
3.2009
3.1822
3.1742
3.1615
3.1519
2.8758
2.8685
2.8486
2.8421
2.8392
2.4730
2.4694
2.4633
2.4597
2.4504
2.4468
2.4407
2.4372
2.2994
2.2898
2.27172
2.2675
2.2549
2.2452

S e B =
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\
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Current Data Parameters

NAME
EXPNO
PROCNO

fwl-300
22
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

5 mm

1

CHANNEL f1 ==

60

20151217
0.07
spect
CPPBBO BB
zg30
65536
Acetic

64

2
12019.230
0.183399
2.7262976
31.94
41.600
10.00
300.0
.00000000
1

0.1337060
1H
12.00

Hz
Hz
sec

usec
use
K
sec

usec

23.00000000 w

F2 - Processing parameters

ST
SF
WDW
SSB
LB
GB
PC

Hz

So L)

65536
600.1300062 MHz
EM
0
0.30
0
1.00
OMe
OH

10
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3C NMR (150 MHz, acetone-ds)
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\'\\“\I\\\//”%“/'/ | | | Current Data Parameters
NAME fwl-300
EXPNO 23
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151217
Time 2.41
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
D 65536
SOLVENT Acetic
NS 3072
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 175.56
DW 13.867 usec
DE 18.00 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l == ==
SFO1 150.9178981 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 == ==
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 70.00 usec
PLW2 26.00000000 W
PLW12 0.76407999 W
PLW13 0.37439999 W
F2 - Processing parameters
SI 32768
SF 150.9026707 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

OMe
ks A o )
OH
T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm 10
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HMBC (acetone-ds)

Key HMBC Correlations

Al <)
H: 8 3.70 !32:5;:5:%;!

OMe |\ H H:82.27, 2.45

Current Data Parameters

NAME £wl-300
. J ppm EXPNO 26
PROCNO 1

'

: F2 - Acquisition Parameters
2

' _

0 Date 0151217
OH 13 Time 3.27
- 8 INSTRUM spect
C' b 1106 PROBHD 5 mm CPPBBO BB
10 PULPROG hmbcetgpl3nd
TD 109
SOLVENT Acetic
NS 6
20 DS 16
\ . » SWH 5263.158 Hz
FIDRES 1.284951 Hz
2Q 0.3891200 sec
3 N RG 175.56
 — T W 30 oW 95,000 usec
DE 10.00 usec
TE 300.0 K
CNST6 120.0000000
40 CcNST7 170.0000000
CNST13 8.0000000
CNST30 0.5981153
DO 0.00000300 sec
50 D1 1189486897 sec
D6 0.06250000 sec
) D16 0.00020000 sec
N0 0.00001490 sec
v 60
CHANNEL £1
SFO1 600.1327510 MHz
NUC1 1H
+ 70 Pl 12.00 usec
P2 24.00 usec
PLW1 23.00000000 W
80 CHANNEL £2
SFO2 150.9178734 MHz
NUC2 13¢
P3 10.00 usec
90 P24 2000.00 usec
PLW2 70.00000000 W
SPNAM[7] Crp60comp. 4
SPOAL7 0.500
100 SPOFFS7 0 Hz
SPW7 10.69499969 W
GRADIENT CHANNEL
I T - —w 110 GPNAM[1] SMSQ10.100
GPNAM[ 3] SMSQ10.100
GPNAM[ 4] SMSQ10.100
" ¢ GPNAM[5 ] SMSQ10.100
120 GPNAM([6] SMSQ10.100
av « ' w | ® GPzZ1 80.00 %
1 L [] GPZ3 14.00 %
‘ o L ' GPz4 -8.00 %
L3 * + 130 GPZ5 -4.00 3
GPzZ6 -2.00 %
P16 1000.00 usec
140 Fl - Acquisition parameters
— ¢ D 256
I o q ) SFO1 150.9179 MHz
FIDRES 131.082214 Hz
sW 222.353 ppm
™ . . . » 150 FnMODE Echo-Antiecho
F2 - Processing parameters
SI
160 SF 600.1300062 MHz
WDW SINE
SSB 4
LB 0 Hz
170 L 9
PC 1.40
180 F1l - Processing parameters
sI 1024
Mc2 echo-antiecho
SF 150.9026707 MHz
190 WDW OSINE
SSB 2
LB 0 Hz
GB 0
200
10 9 8 7 6 5 4 3 2 1 0 ppm
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'"H NMR (600 MHz, acetone-ds)
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X

%’%—J Current Data Parameters

NAME fwl-318-bp
EXPNO 30
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160108
Time 22.15
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG 2930

TD 65536
SOLVENT Acetone

NS 32

DS 2

SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7262976 sec
RG 31.94

DW 41.600 usec
DE 10.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l =======:
SFO1 600.1337060 MHz
NUC1 1H

Pl 12.00 usec
PLW1 23.00000000 w
F2 - Processing parameters
ST 65536

SF 600.1300128 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

OMe

\ \
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
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3C NMR (150 MHz, acetone-ds)
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NAME fwl-318-bp
EXPNO 31
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160109
Time 3.27
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
D 65536
SOLVENT Acetone
NS 4096
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 175.56
DW 13.867 usec
DE 18.00 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l == =
SFO1 150.9178981 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 == =
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 70.00 usec
PLW2 26.00000000 W
PLW12 0.76407999 W
PLW13 0.37439999 W
F2 - Processing parameters
SI 32768
SF 150.9026724 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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HMBC (acetone-ds)
Key HMBC Correlations
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Current Data Parameters
NAME fwl-318-bp
34

EXPNO
PROCNO 1
ppm
AN F2 - Acquisition Parameters
Date 20160109
TH: § 4.05-44.07 Time”
INSTRUM spect
0 PROBHD 5 mm CPPBBO BB
PULPROG hmbcetgpl3nd
TD 4096
SOLVENT Acetone
10 NS 4
DS 16
SWH 5050.505 Hz
FIDRES 1.233033 Hz
20 A0 0.4055040 sec
RG 175.56
DW 99.000 usec
—— o . DE 10.00 usec
ks ¥ 30 TE 300.0 K
— " v " CNST6 120.0000000
CNST7 170.0000000
CNST13 8.0000000
40 CNST30 0.5981153
DO 0.00000300 sec
D1 1.87848496 sec
D6 0.06250000 sec
50 D16 0.00020000 sec
. INO 0.00001490 sec
= CHANNEL f1l =
60 600.1326854 MHz
1H
12.00 usec
» » N 70 24.00 usec
23.00000000 W
— [ ] ’ ’ " CHANNEL f2 =
80 150.9175;;@ MHz
10.00 usec
2000.00 usec
90 PLW2 70.00000000 W
SPNAM[ 7] Crp60comp.4
SPOAL7 0.500
SPOFFS7 0 Hz
100 SPW7 10.69499969 W
== = GRADIENT CHANNEL
GPNAM[1] SMSQ10.100
110 GPNAM[3] SMSQ10.100
GPNAM[4] SMSQ10.100
GPNAM[5] SMSQ10.100
. ‘. GPNAM[ 6] SMSQ10.100
* 120 GPz1 80.00 %
GPz3 14.00 %
—] ¢ " [ » ” GPz4 -8.00 %
W u , GPZ5 -4.00 %
3 130 GPZ6 -2.00 %
P16 1000.00 usec
B “w L] .
F1 - Acquisition parameters
140 D 256
SFO1 150.9179 MHz
FIDRES 131.082214 Hz
| SW 222.353 ppm
i ® - 150 FnMODE Echo-Antiecho
oo ' F2 - Processing parameters
SI 204
160 SF 600.1300128 MHz
WDW SINE
SSB 4
LB 0 Hz
170 B 0
PC 1.40
Fl1 - Processing parameters
180 st 1024
MC2 echo-antiecho
SF 150.9026724 MHz
WDW QSINE
190 SSB 2
LB 0 Hz
. GB 0
7 200
— “ S-38
b
10 2 1 0 ppm



'"H NMR (600 MHz, CDCls)
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Current Data Parameters

NAME fwl-1310

EXPNO 30

PROCNO 1

F2 - Acquisition Parameters

Date_ 20171119

Time 18.42

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG 2930

TD 65536

SOLVENT CDC13

NS 16

DS 2

SWH 12019.230 Hz

FIDRES 0.183399 Hz

AQ 2.7262976 sec

RG 17.5

DW 41.600 usec

DE 10.00 usec

TE 300.0 K

D1 1.00000000 sec

TDO 1

======== CHANNEL f1l =======:

SFO1 600.1337060 MHz

NUC1 1H

Pl 12.00 usec

PLW1 23.00000000 w

F2 - Processing parameters

ST 65536

SF 600.1300145 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
OMe

0._0O

.

\ \
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm

5 e e

®)




3C NMR (150 MHz, CDCls)
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Current Data Parameters

NAME fwl-1310
EXPNO 31
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171120
Time 4.59
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 2048

DS 4

SWH 36057.691 Hz
FIDRES 0.550197 Hz
AQ 0.9087659 sec
RG 175.56

DW 13.867 usec
DE 18.00 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l == =
SFO1 150.9178981 MHz
NUC1 13C

Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 == =
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 70.00 usec
PLW2 14.00000000 W
PLW12 0.64286000 W
PLW13 0.32335001 W
F2 - Processing parameters
SI 32768

SF 150.9028102 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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